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IF/RF MICROWAVE COMPONENTS

Product Features
•HighIsolation,65dBtyp.at1GHz
•Lowinsertionloss,1.0dBtyp.at1GHz
•HighIP3,50dBmtyp.at1GHz
•Fastswitching,Rise/falltime,23nstyp.
•Lowcurrentconsumption,12µΑ typ.

Typical Applications
•Automatedswitchingnetworks
•Cellular/PCS
•ISM,WCDMA,WiMAX,LTE

General Description
VSWA2-63DR+isahighisolationabsorptiveSPDTswitchwithintegralCMOSdriver,operateswithsingle
positivesupplyvoltagewhileconsuming,12µAtypical.Ithasbeendesignedforverywidebandoperation
of500-6000MHzfor50Ωsystemsandyetisusablein75Ωsystemswithdegradedreturnloss.Thisswitch
isusableoveranextendedfrequenciesfrom300kHzto500MHzwithrelectiveswitchperformance.Itis
packagedinatiny4mmx4mmx0.9mmpackageandisratedMSL1andclass1AESD.

VSWA2-63DR+

REV.OR
M123387
VSWA2-63DR+
ED-12806A
1309

50Ω500-6000MHz

CASESTYLE:DG1235
PRICE:$0.99ea.QTY.(100)

Simpliſ ed Schematic and Pad Description

AbsorptiveRFSwitchwithinternaldriver.
SingleSupplyVoltage,+3Vto+5V

Internal CMOS Driver
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Description

RFCOM 3 RFCommon/SUMPort,requiresDCblock(seeFig.2)

RF1 12 RFOut#1/InPort#1,requiresDCblock(seeFig.2)

RF2 9 RFOut#1/InPort#2,requiresDCblock(seeFig.2)

Control 2 CMOSControlIN

VDD 1 SupplyVoltage

GND
4,5,6,7,8,10,11

13,14,15,16,paddle
RFGround

+RoHS Compliant
The +Suffix identifies RoHS Compliance. See our web site 

for RoHS Compliance methodologies and qualifications
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RF Electrical Speciſcations(1),  500 - 6000 MHz,  T
AMB

=25°C,  VDD= +3V to +5V 

Parameter Condition (MHz) Min. Typ. Max. Units

FrequencyRange 500 6000 MHz

InsertionLoss(2)

0.3to500 1.0
500to2000 1.0 1.3

dB
2000to3000 1.2 1.5
3000to4000 1.2 1.5
4000to6000 1.5 1.9

IsolationbetweenCommonportandRF1/RF2Ports

0.3to500 60
500to2000 56 70

dB
2000to3000 50 60
3000to4000 45 54
4000to6000 38 44

IsolationbetweenRF1andRF2ports

0.3to500 60
500to1000 50 60

dB
1000to2000 45 54
2000to3000 40 46
3000to4000 38 43
4000to6000 34 40
0.3to500 20

ReturnLoss(ONSTATE)

500to2000 20

dB
2000to3000 15

3000to4000 15

4000to6000 16

ReturnLoss@RF1/RF2ports(OFFSTATE)

500to2000 13

dB
2000to3000 13
3000to4000 14
4000to6000 14

InputIP3VDD=3V 500to2000 46

dBm
2000to6000 40

VDD=5V 500to2000 50

2000to6000 44

InputCompression(3)1dB,VDD=3V 500to2000 24

dBm
2000to6000 22

0.2dB,VDD=5V 500to2000 30

2000to6000 27

DC Electrical Speciſcations
Parameter Min. Typ. Max. Units

VDD,SupplyVoltage 3 5 V

SupplyCurrent(VDD=5V)
(4) 12 µA

ControlVoltageLow 0 0.5 V

ControlVoltageHigh(5) 2.7 VDD V

ControlCurrent 5 µA

Switching Speciſcations
Parameter Min. Typ. Max. Units

Rise/FallTime(10to90%or90to10%RF) 23 nSec

SwitchingTime,50%CTRLto90/10%RF 35 nSec

VideoFeedthrough,(control0to3V,freq.=500KHz,VDD=5V) 25 mVP-P

Notes:
1.TestedonMini-Circuit’stestboardTB-407+,usingAgilent’sN5230Anetworkanalyzer(seeCharacterizationTestCircuit,Fig.1).
2.Insertionlossvaluesaredeembeddedfromtestboardloss.
3.DonotexceedRFinputpowerasshowninAbsoluteMaximumRatingtable.
4.Supplycurrentincreaseswithswitchingrepetitionrate.Seegraph.
5.CMOSinterface.Latchupconditionmayoccurwhenlogichighsignalisappliedpriortopowersupply.
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Absolute Maximum Ratings(6)

Parameter Ratings

OperatingTemperature -40°Cto+85°C

StorageTemperature -65°Cto150°C

VDD,SupplyVoltage 2.7to5.5V

VoltageControl -0.2VMin.VDDMax.

RFinputpower 1Watt

DissipatedPowerat25°C 350mW

Truth Table  (Stateofcontrolvoltageselectsthedesiredswitchstate) 

State of Control Voltage
RF Common to

RF1 RF2

Low ON OFF

High OFF ON

ON-lowinsertionlossstateOFF-IsolationState

6.Operationofthisdeviceaboveanyoftheseconditionsmaycausepermanentdamage.

Characterization Test Circuit

Test Equipment: 

 For Insertion loss, Isolation, Return loss and DC current: 

  Agilent’sN5230ANetworkAnalyzer,E3631Apowersupply.  Cblock:InternaltonetworkAnalyzer.
 For Switching Time and DC Current: 

  Agilent’s54832Boscilloscope,81110ApulsegeneratorandE3631Apowersupply.  Cblock:Mini-CircuitsBLK-18-S+
 For Input IP3:

  Mini-CircuitsDCblocks:BLK-18-S+onallports,Agilent’sE8257Dsignalgenerators,437Bpowermeter,
  N9020ASignalanalyzerandE3631Apowersupply.
 For Compression: 

  Mini-CircuitsDCblocks:BLK-18-S+onallports.ZVE-8GandZHL-42WampliierasdriverampliieratRFCommon.
  Agilent’sN5230ANetworkAnalyzer,E3631Apowersupply
Conditions: 

 VDD=+3and+5V,Control=0and3V.
 For Insertion loss, isolation and return loss:Pin=0dBm
 For Input IP3:Pin=-5dBm/tone.
 For Switching time:RFfrequency:500MHzat0dBm, ControlFrequency:500KHzand0and+3V.

Figure1:BlockDiagramOfTestCircuitUsedForCharacterization.
(DUTsolderedonMini-Circuit’sTB-407+)

Internal CMOS Driver
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Product Marking

Additional Detailed Technical Information
Additionalinformationisavailableonourwebsite.Toaccessthisinformationenterthemodelnumber
onourwebsitehomepage.

Performance data, graphs

Case Style: DG1235

Plastic,inish:mattetin

Tape & Reel: F87

Standard quantities available on reel: 7” reels with 20, 50, 100, 200 devices

    13” reels with 3K devices

Suggested Layout for PCB Design: PL-278

Evaluation Board: TB-486+

Environmental Ratings: ENV41

Recommended Application Circuit 

BlackBody

Internal CMOS Driver
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Fig.2:Evaluationboardincludescase,connectorsandcomponentssolderedtoPCB.

Cblockshouldbefreeofresonanceoverfrequencyofoperation.

Frequency

(MHz)

Cblock

(Suggested value)

0.3-500 0.1µF

500-6000 47pF
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Visual
Inspection

ElectricalTest SAMAnalysis

Relow3cycles,
260°C

Soak
85°C/85RH
168hours

Bakeat125°C,
24hours

Visual
Inspection

ElectricalTest SAMAnalysis

Start

MSL Test Flow Chart

ESD Rating

HumanBodyModel(HBM):Class1A(250to<500V)inaccordancewithJESD22-A114

MachineModel(MM):ClassA(Passes50V)inaccordancewithJESD22-A115

MSL Rating
MoistureSensitivity:MSL1inaccordancewithIPC/JEDECJ-STD-020D


